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manner which he called "subcortical procedure", Biis 
procedure is now-a~days called shingling, Hhe success 
of this method again depends on presence of intact 
fibrous bridge or union between the bone ends, 

Phemister (1947) drew attention towards the fact 
that there was a sinpler short and safer method than 
massive cortical graft and internal metallic fixation by 
screws, plates and nails. Procedure advocated by 
Phemister was revival of Elmslie technique. He relied 
on siibperiosteal placement of cortical bone grafts and 
retained them in position by tight suturing of the over- 
lying soft tissue. He did not use plates, screws and 
nails to stabilize the bone ends because he left fibrous 
bridge undisturbed. He said that introduction of foreign 
material served as source of tro^ible in potentially 
injected scar tissue. He achieved bony union in 46 
patients out of 49. phemister thus made his first clear 
statement which is now accepted as axiomatic in none 
grafting for non-union as quoted py CSaarn ley (1957)* 

1, The fibrous union need not be broken down, nofc.. 
disturbed , nor the bone ends be refreshened or 
resected, 

2, Fibrous bridge between bone ends ossifies spontane- 


ously when grafts are placed on strrfcKie to induced 
osteogenesis. 
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3* M.ts0A of graft hf mtm» ia oot 

mmmmmmtf if grafts mmts placad si^b|»«rif»s%Miil7 
mk mkxfmm of ps«iu4arldbucosis* 

4« SMidh a iratoparioataal graft dm hm usad in tiia praaanea 
of xmmm aopsls 'if iosortod throogh aorsMil tisaaMHi 
aval' fjDoo tto sito of origloai wcnind oa alniui* 

hMm 9m3mm Ci947) adoaoatad tlio diffaraiit 
of lacais - ^raftiog is emmm of doiasrad ymUm and 
iio«ft*»»aioa« Ha a3sasldatad tHa ostaopMtioataai i%9^ m 
fraotora sita. id^ foti Ha oai jad aa sHiagiaS' aad grafts ipara 
piaaad os ai«li«r aids of firaittswra aita idi«a i^artlsal : ^ 
joatfiraaa astiyras.ifara ig^iiad to cloaa tHa noaod* 

diaimiagr (i9S7) fa^iishad His imp*** aod gNm 

9Si^ik% li^S #iMi 


ratios* Ha cowteioad. tHa pmcmSmem of ail amatloiiad dbooa 
aUdi aalfeatitiitlsig tlia oaaoailoas b^Mi graft iM ptiaaa of 
oassioa oortlsal graft taleao fro« tlHia* '' Ha tatga tta 
oaotalloiia atrifNi graft# frofi. ilimi of aaoMi 
3 Mi in ao^parior to oortiaal graft aad iiaa 

■aqparior Ipotsatial ' aora raalstaot to 

«' ' ' Jllk' '« vdi:' iw tMo w adit - ttaiiHrMl >MiM. m dMIHbiL site..' liitiiiii'' liilr 'Mit 'wBI 

Wm tMmWmm IJUpJMI MM WIV Wm ^9mWm Wmim W tmm 

jyi mmKMm mm wB m wMmw flllWppIMMiPi lA 


|||P|||^^|||||||^|^^ 



















of long bones. The term "petal** described triangular 
pieces of cortical bone with their bases attached to 
the bone. Multiple petals are made on either side of 
fracture site ^ich induces the osteogenesis by 
increasing neovascularization. 


In present study we have contoined forbes 
modification of phemister technique (1961) with that 
of Jarry and Uhthoff (1960) for preparing the bed of 
bone, in cases of ununited fractxare of tibia. 
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iSie «arlj history of bone grafting was 
^minated by lectunwi aii<l teaching of wsrious authors* 
lh« classical work on transplantation of b^ne 
was originated in beginning of Mineteeiith CMittiry with 
the classical -mxpmrimmt of Hnater (1937) acul 

Including such faiaous liaoes as Kacewen (1912)# Hey 
orowes* Oallie (1831) and Pheoister (19i4U47>« 

' Albee Clf ii) did the lot of work on bona 
grafting «ul history of bona rafting atarted by hia 
teachinga* He msed a cortical graft to make a 
milcera Joint* 

chutro Ci9l3} described renalutionary 
teshniqiae of bone grafting bears tha siadiaril^ 

of todays caneetteos bone graftinsi bat graft was telcaa 



from tibial eaneellous bone* 

Ikilageniere Ci9i8) reported that only oat«e-» 
periosteal grafts are sufficient to induce the CMiteo-* 
genesis moA for MMsceasful reaeilt In delafod and imh»» 
union without anchorage by and 


nalla wiiteh lie aaid best waiy"o<'treat»eiii:* 

''''Cangbella 'nodified tM tnehnt^e ' 

of Hutingtona uhlch he jtaio' 'gnisbsr ^'In ' lateral ccesiyrle 
•t tibia' to ii' ilbttlab ' ' 
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AXI>e« (19X9} iatroduced th« tochiiiqu« #f 
lalan^ corticel graftiag aaccessfall]f« 

aalll«a aod adbcrtsoQ (1919) axpXaia&d tha 
farta of graft that deal graft is trsnsfora jUito liTing 
hoae lof iUYasloQ from host so\irces* ihis raechanisia of 
transforiaatloQ also explaioed by ’phemister (1914)« 
MJUtIm et al (1952)# Lloyd Roberts (1952) and if^rilacm 
(1951) • 

Eimslie (1920) postulated that ends of boae 
in Doiip»mloa aad delayed ualost has oirteog«aic pot«stial 
aod which cm release by trlirial operatiire prooedore* 

In past which was not known by majority of surgecms* 
iiailciiis md co-workers (1920) used sinple 
<»a.lay grafting technique in 39 cases of delayed md 
oim-uaion and achieved bony union in 33 cases* : 

cm(pbells (1923.) used cmlay bone grafting 
with fixation of graft by screw to promote osteogenesis 
and swcd&mical stability* ihis wm the original 
tsehniqiae of Mmdersem which he had Bone in 333 cases 
and union was achieved in S31 cases* 

hibhs (1924) descsribed a tachiiigias; of bone 
healing of ftpinal fusion operatloii by placing the 
iliac canoelliins bone grafta in 99 .oii 9 sa,.fk| psoposis* 

, hoaMte C192S) ffim M ,trms- 

graft t)iat..iM| 
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f«el.li.t4irt« ri^M Mtimijcm of host tissiist fioid iato 
graft aad m&tly vmculmi»Atijam of graft hjr host lanit 
igigoasiit of this also oo^oaeist* 

luoaoMT (ifiSI doseribod thm first slloiirstftiag 
tfiSdiiiiqiiio mud obtaifiod good rssolts* 

KtrsciHior 'dsserlbod s nothod of 

trostiag tho oasss of dsiii^fod and 8S}i»««aiioo hf 
oolittiog of Immm suds# ohittdi rslossos tho ostaofssiir 

Mtti WBBtW 

i0ii%iiiiiio>ijjiiiin^ I. p miHi> 

IMnPRpmIi'' -wWPiJ^IHPWWisslyl^^ 

Hsdri (itSi) totroteesd a nstliod of iaiMN^ 

A# Ijftiii ail. £|J| ilk 

■^PPPIPIIIPPP' lipiiW ^pp^app' ppi'ipp 

dsXig^sd and nst»««nlon sitsir idilrti van oadiod an 
Nsssoeal* oiiisli is Ischmi glirs Imittad and piaosd sdlMr 
hp oipsn rodootioii or looai inlnetiCMi# ant thorn in no 

dOIMns itmil fiOhiiPiad lulo oarif nosli 

sIsMsittn am isiriof t ti r off onnsnAlowi Immos o B 'adfc onar 

oortisndl awMi groHh # /., .< -'''' '''’’- 

■iMMisiBsr If oil) imtu i riia i in tfni'nnn od<’ smto 
jM MiS i n owa s t si.itet,ai ssd'-sdMasniMd o — utaa onSao' npaft 

dUsiMiiMMi duiSb likiiftllniA an d^jfman iPMhiyiissatt ladkanifiP 'll 

flPMi tllPilMI pWWwpjp ' WBHm ' n iuBmi IPMI II I ^ tpWpr# •WwMP 





cmnelndwl riMrailtji wmtm amscmrntutm 1^9 

tell thleiciiM* ecdTtieal ^aft lias aadDstaal eanettlloua 


siagliiig tJ^Q (1936) wmSt hoam of emr m 
hmtm graft m& atudiodi tho fat# of h&rm alileti woo aot 

MttA 119391 dirfli M 

«^R viiiii.miKij.wyiii IP w iw .jP ^ ^ "wF w pprl^!i iPi|pnR^iPl^lPIMffii|PPP^ Jm 

and aaid ttiat hasm grafto aro iHanoeooowrr* It 

filif JOlSiyi lUB' wm f liiiriiiii -^M i^iviiiiiA liiiMfcit- 

J^P» tPPPWPflPP’ 'Pp^^^lPiPP^jlp ^IP^'^dP ipPPPir MPpPUP^PIIII^iP 

IA a Im ff .f|i| Iff^ yct > #l tlii^^ 

ttelc^ oow»OMliqpai oallod so iSlilogliJkg* ttui aoteroao of 
tteia proeodaro dapooda no imtoet fllMCoao or fUsno- 
oortilopwowt haeiM0$ hmmmm hmm oo&s* iiltalt CI9>9} 

iUBmjHOj ^oodite; tiiMb'Ml flOOL jOikk. aiSI' M... Aib. iateuiMo'lLML MOo. » .ailNk«<laMOk' .oOkjfta. --^‘- ^l^'Aotiu •^- J&mi h aiiibk,.iB libo.. Pfc 

wAACJJClJppNPi IaA aH ' AilT AUp ii A’ ISi Jt WilJPN* XliiiiAJyW^ 

rifQCMrtDHKi.0 # 0 ^ 0j| *>1151111 

dFoeduRWEi and flocroiNi 1 1940) adoo o**»a tto ^ 
adUnilar totibiiJLooo of Itioalator 11931) mmikI t^mmA oaiciiianNK 

'W^i ipp wop^^PNFVMpaNlP-lPir ^ppwf^p^p ^ pPiMplF oiRr'OPii'P • ii|papi|r9IIIPP' • '9ppHi(P'’’if|iir9^^ ^Pw?li|BiiPBi:''-l|PPWiPPiliP^^^ . 

oonoolloiio proCt witikoot dlotoKtlAg % ii o fUMPoao inrldgnb 
Ho trod li^o laloar ixiroflMlaa toBluafcnio aislil.oMdl nim* 

, § ! || #l§ AAtfMMI ff - ||fr | if %^ ||% j| ifi|^ Mldl^ 'l^yilMIMI 

IM l^l - ^l lp ll bWI shmiImi 

isMIOl ^ r fffc awMi ihA Im 

Im WMMI ' ■ ii|ii|^ || | i |..]i^^ ''> ^ -"i' 

.f^' /ff liyMIl^ 'IMtfWMi' 4Ml In Hffii i 
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iMcatise th«3f «Eurfaie« «r«a of eomtmct mad 

mft tl»mm idiieh firfmirtfvly tii« ' 

Bat traitsvariw l«ads te» iior« 

Woyd (1941) 6»vtmmd oporatJkNa ia a^tatillitMi^ 
fM9ii*%Bit0a and p»«udk>»arthn>al»« Ha timiA two o^aligr 
graft uliieih waa of cortleal la aatorib M# il«aeirll»«dl tta 
«»• of teal oalar gr«et aoar joint and in. o*taox>Qdeotlc 
patioQta* 

and aaaoclataa (1941) aloo raj^tiaoi 



tta tuna of teal oolar graft la aotabUa^te ncM »» 4 a t l te 
nlilcfi )ia ecmaidorad tho l»«ot t«ohiii<|aa and oparatad thm 
SSi eaaaa of anoMonlcia atweaaafalif' wlHi 91% good 
iwnalta# 

colaman and aaaoeiataa (1942) traatad tta 
oaaaa of lafaotad iMiaManioii oawitiaa# ofmm hf aaoaaaN* 
isiraotteQf fiiuag t in a d^aot By oanoalloaa lipoiia 
xallir and aaioolatiMi 11942) alao did tta aaaa imokIi* - 


atnp 


MafkinajNMiaa and Ooltart (1942) gava tbm 

iPOiM ^Wmm fllPQMBnBP lilliPB IMI Wmmm 

aaitad la 12 to 1# woiliit*. 

Nentlaa (21441 alao did tta aami 'tMadi of as 
n i ii BiateQWHi liltel triittiiilfiiio 2a telasad i'ioalaa 
2a amff'BWi'tir Hoa aaaaa to aaplaoa itei 

jlltedl^Mkallik H sMMahiflt4ll9k.1illL^a ' IftaoMkaa laiiiaiai^atei ^ 4 i' y 

WlPPpm Wm l i iiw i y i ## ^. is i wwwt i ypii^ wSKm m mm m imm ' 

. • . -H'< ■ 
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Kaoacm <194$) usM poste]Do--lat«r«l ni^pi^oaish 
with boit« graft poaterior to iat«xoaaa(Oiis 

nmotarsaa# fitiv approach was acCeptad bj various norlcsrs 
in noi^ualoii of tibia* Joaa Bamstt (1955)* bario 
C19$9)« irsedland aad. Meats Ci97i)* walidiarg at id. 

t Reakling water (1980) # Sinou aod l&>gniartlJi 
(1^B4) mui siiflpsoit (1990) used sane i|)proaeh* 

Higgs (1949) ravieifed 1^ eases of aon-asiioa 
of long bones* traatiki by bone graftiug 20 eases villi 
eortieal and 40 witli eortieai and eaneellous both vildi 
100% gGHSd results* 

Marray (1946) used cortical bcme graft 
(siogle) lA huadred eases of oou-tmioA of scaphoid 
succeed in 96 eases out of 100*' 

QKOves aod <3111 (1947) deselofted * 1^0 tei^h aaigiia 
of filling the defect in long boniM tibia and fesur by 
using htNftieyelindrieal grafts whiidi act as nassive 
sliding graft* - 


XA tine sane iretx^ Blahop (1947) sorhed q«i 
deal cnsly graft and mated the deflciisncies'of eortiOAl 
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Phwdster ( 1947 ) «npwi knovriiig th« »«gj>«riority 
of cancellous graft# continued to use the cortltsal 


graft ’which was hig^ily successful# 



Flanagan and Burem (1947) developed the 
technique of filling ^e defect of long bones that of 
tibia and feoiur by using opposing cylindrical graft* 

Tliese grafts are very useful in gaps nore than IHl* to VfZ 
They fixed the graft by .transverse seresrs* 

HMCifits (1951) said that graft is -invaded by 
pleuripotant cells which are of lassenchynal origin* 
iTUSet (1951) did the samt technigt^ of 
£%«nister and accepted the term phemister graft whi<& 
means nsy hind of CMSCellous or cortical cri^Nt* 

Balthasar (1952). used' splitting tectini<p.e in 
his cases and achieved .vary good reeulta* 

the tesiiiyuine of ph^emistiMEr cmlaiy tibia! 
grafting was continued himself and iRscippted in different 
centres of world in unmodified form (•Thdet* i951i ftlller 
and Markin# liSli Coventry# !9S1| Hamtsaiqp!* 19S8| !•» 

Carroll# 196!t ottolengjhl* italxaur and ^ipasi# 19^.#. 

Anderaon^.ClB^I^ used barimd stanraa gpraft in ;.-^- 
S! fractuxea lew* ail , wssra ...sinilMdU' . 

^ «|i!F TOppppp 

^mmmm mrnmm mM mitm ^ ||i| 


‘,..4 


Citltl irtMtwfd tlist ettlittlwr w^viVAl. fipori^ytod gruit 


is mtk/ommmam* 

wk. ai Cii473f« Himi {19S2) aaft Haa m& 
cao cao tt {i9i3} apfioaad to l^ia l^jp<»<^aaia aai said tiialt 
i i#«»<*ir ' ||2 QCfaii# pirssanca oi ass* 

lialAg CNiiia la ii# is aa% af aniKiriiat Isa; #aa ta 
ijmaiaa i^caai iiaa% tlsaaa <f«apaals» t3B%t aad siffart# 


i9SS) 


fitif'fainif Ci9SSI idiaiMid tftiaa aliMa aataQaaMUi 


oaraia is tM dsdaaa od bama Hiaff twraiifliH* 

ligr iMst tiasaa fxoii ands af teaat liosa* 8a 9 avB ilia 
ana a fraa r r a a - i a fta» 

'i^aeiMC’ Umi 'saa^aaa araa ad ararafTW 1 1. aa wnta 
diraet wiii hm ^m gaairtli af astaasama ^ alssaa aad 
WtmMjom at aaaaa» 9 aatala fsaa aai aisriataa af praft 
attiinniritit —1 ts sasaHaa la aaaaaas alawMa* 


Hia tiblKd bfpaBiasis af aaiaafpaaaia aas 
giaaa l^f M«Mits CISSI) aad Lac a a i a Cl*i7)« Hiasr 
dtowad fiiad traap^Imtad 9 »af% aaa IsfaidMI lur ptaMrif- 
' U Mi iiB iMw i ^ ##n ,» oM «»>fii f fifirn t;|-sa %* ifif**f Mitii tiiti '~ iT’a af aaaaa* 
mKgtm^ 'Hia aaaadUaaa priia ia tiad ftup aa t iar 

lawaaiaa iMt aartla ai prafd la lapaaaiaMa Aaraala 
wiiaaaliaaa film* aa'ai tmtl* 

wmt, cm#' aad Kiaia CtBi# mm iiuaa'ftt"'ia alaav ^ 




||||||^ * : 'f ■' 'I , r ; ’ }■ “ " ' '( ' 






14 



%fmmm mnA ii««d strip mmaiBmllmm 

griift sf fsetivslf in iaisstsd noMOina* ^ wtiiisiBf 
til* po«t*r*s»41«l. im m mmum wtm 90 p«K»«Bt 

IT'ClMNi 

4*a*jrll>*i * taciisil^p* *£ 

bridgiag tii* ftps of loep hmmm iBff mm of solit bloc^ 
of CMtolloos pr*ft* mmhimA -witli intmuil fiai*tloB« 

H* Sid bl* totitoiqEii* in 17 0 ****' «*<l aaSiiofoS tli* iMdUm 

In ' %% % flivspi^pi f^fmtu Iff ipiiA;iK» ' 



(3i9S7| 'Urn 'MirtttMiil . Hy 

IliiiNMb Z% f .p '' hJUmw^ lAn .. 

iftiMlil 'MHt . ft i M Mi %||# | ^ i q| | f § i §114 f | |} p f p |if 4 tiMMl p§| iB i ^^||| |. fp| . p 

ip fl ft ffc ipf pf%|.p.y inNi niiZjf li j | tfi l.y in n#wMi 

lAs# In w l l i l l' imii - p i p| i | i| p p i |^ .p iip a iig . jmii 4 1 . ^ . -fit . 


f 1491^1 §m4 ^ ^1 1% 

|j* S*I*!|*S mA l9iQl!>i»i»WnliPlli' ttM iMMt* sod* IMW* liHI 

itMisiolMUP# o^svHft *nS ooiliiS o* MiSNSortiOiitilk UUMmi Iwii* 
ondPtifto* obhS oww owOit to idUl opA-oohOSimmI iao 
|PM*MHI|IOO of * WtoOliOs OMHI^-'OIINI liMPMbiiMP llitll ^*<f v fffff 
MNAIiiiO04i*ilv ' ' ' ' ' ' ' "’ ' "' ' '' ')'■•'%' '"' 

' SImAi HMMII OiMAilMI IfHI 'OOlMMAOHiO IMiOsMIioi 
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Jaarry and Ohthof f 1960) gave the 

techoiqEue of that of ■Petal" for activation of oateo- 
g«(iesis in 278 rata then this technique was applied in, 

?' humaa beings. 'EacperiMent shows that direct trauma 

release osteogenic pot^tial at non-union site. 

forbes (1961) raised osteoperiosteal flaps 
of bones and used cancellous dhip grafts la 29 patients. 
Union occurred in 27 cases. This imthod was called as 
rocdified phc«ist<»: or subcortical iliac bone grafting* 
Sontwr (1969) used cancellous strip grafts 
in 162 cases of delayed and nc»i uaicai. and achieved tlie 
bosy unioa in 84 of fractures* 

carpenter aiel assoNsiates (1952) ri^rted 75% 
of non union in displaced a>rQBiiQuted opea fractures. 
Kuntsearm and ifeyer (1958) reported 9% of non tailmi and 
delayed union in his series. 

ChsliMr (1959) did the basic research on 
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used in pla:e of autogenous bone graft but its inaiiuno- 
genecity must be redijced, 

Micoll (1964) siirveyed 705 eases of tibia and 
reviewed 474 cases and treated them conservatively and 
he said that internal fixation is not the treatment of 
choice but Muller and associates (1963) claimed it as 
treatment of choice. 

Merle d* Aubigne( 1965) noted that rate of 
infection is higher, if operation is done in previously 
infected cases* 

Hanson sid Eppright (1966) noted that interro- 
seous mentorane is barrier against infection* Sethi and 
Singhvl (1967) coiBtoined the Chamley*s modification of 
phemlster with technique of Jarry and Uhthoff and obtained 
good result in 48 out of 50 cases* 

Goldstein (1969) said that to achieve solid 
union in spinal fusion surgery long term iBeaobilization 


is needed. 


saunder (1969) studied aut®g«»ous c®»cellous 


bone grafts in delayed and non in hundreds of cases, 

Modem technique of grafting was used; in -3 out of 100,., .,.,.5 
cases',;and achieved good results,* with success 0*1*84% bony 
union and aswrage tiswi fcur union- “16 weeks* ■/ 


that 




hmern itmi to .the. JWPie*^ Of -■.his cases**' re|iOJft«fi 
tenio* grafts, -induied immonologteal reawtlou'-ldir^ ■ - 


'.*'i ; '.i. , ] 
















Kttllyanil Parading .<i97S) slioirad that aiaairali* 
saticm decraaaed at fractute sita dtia tc daciraaaad blood 
f low* Lattair mhiaalaoder (1975) daacribad two staga 
taclmiqua of iaf actad ease* ^bj:ld«ie«it aad bc«ia graftitig 
till ifppaaraoca of haalth^r praottlaticHEi tiasoa* 

Halaor and Caeflc (lf7S) daacrlbad opao bona 
graftiag tachnlqua in Inf acted non nnlooa* 

Hada and Barwall (1977) ■ ai^d that allosi^af t ■ 
accaptad rapidly if antologoma taass ia addad IK' 

Malviin, Poaoaoff and »«lton (1977) tiaad faaoral haad 
allograft, lorri and Woltar (1977) abowad that load and 
coapraaaion ia traoainittad throm?^ gr^aft idtich ha^ in 
riqs»laa'aiiiBt of traaaoittad bona* 

Medollita (1978) daacribad laany tacbnlqoaa of 
irttaroplaaty of total hip by allograft ioaartlow* , 

Malwia (1971) ootad taliiiig of grafta 

from iliac «ca8t c»»8»«ad mora tima aod iocraaaad blood 
loaa. Malaniii aod Braon (1981) oaad f amoral haad 
allograft* talaam (1981) aaid that. aUograf t. aeoaptad 
r^idly in addition to antologona hmmop* 

Amolii Kumar at al (im§} aboifad aUoganio ipraft 


mmmitm. mmim lt*W nvoMaA ** ■■ 

1* aplaal MMMrl* ^ ; 




T&thlll (1985), B«rgmarm, Shoiit«iis and V«rlia» 
(1979) showed radioactive oucleotlde is Inacarate 
method of blood flow measuret»ent* 

Tomford «t al (1985) noted tranaferance of 
infection throngh graft. They studied the gnidelines 
for its collection, storage and suitability of graft 
material# 

Friedlander <1987), Goldberg Steimssion (1987) 
and Horowlta (1987) reported that allogwnic grafts are 
imimmogenic# Hall (1987) idu»wed blockage of capillary 
in immune rejection reactlcm by mononuclear cells# 

Maurer and Dllllns (19S?) avoided th» prevlona 
Infected ffirea and did proximal and distal synostosis* 
Yaaato (1988) gave sii^le grafting technique 
utilising the pronatus quadrates as anscle pn^cle grpft# 
Dodd et al (1988) i<or)ced on scsoliosis by using allograft 
in place of autogwaous graft ai»l said that allografts 
are siaqperlor. - ■ : 

Gordon et al (1983) treated infected non anion 
by bone grafting and all united but few needed salvage 
of lisb# 

paley et al (1989) used neiP^ teOmique In 
infected non union as iUsarov teckniqne and vaaoula* 


riaed fibular graft* 


Rijobarg. Unga at al C1990) uaad 






gradating tactsiique in persistant aitn ^ 


■■ , ' • ; 'if':' i !- f - 









in 46 cases* 45 cases were uaiftad with onl^f single 


Braim (1993) gave grafting technique in 
delaired and non unlcm of ac^^ld* 


' i 







Photo ills 

of raisiag 


showing techniqtae 
of raising shingles 
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bone en<3.» 


i manner an<i^ wom^#- 


from' i|»;^13tarfea^'»±' 
©'Ibbed in layers 


,b|i ■ brain'' was '"mseb 


MAT £..;E lAL AND METHODS 

The stiidy was conducted in the department of 
Orthopaedics Su3rQe2ry/ Medxcal ColleQe and Mospital# 

Jhansi during the period from March, 1993 to September, 
1994. Ten cases of the delayed and non union of tibial 
shaft fractures coming to the O.P.D. of the hospital 
were included in the study. Each patient was subjected 
to thorough clinical and radiological examinations. Before 
starting the operative procedure all patients had 
necessary pathological investigations. 

The patients who were detected pre-operative 
anaemia, were given pre-operative haematinics proteins, 
anabolic steroids and appetizers. In some patients 
pre-operative blood transfusion was done. 


SURGICAL TECHNIQUE 

The patient was laid supine. Parts were 
painted and drapped properly. In leg an anterior incision was 
mad# at fracture site cutting through skin fascia, peri- 
osteum and down to the bone, periosteum was not reflec- 
ted. The osteo periosteal f la^s were raised on either 
side of fracture with the help of 5 mm sharp osteotome. 

These osteoperiosteal flaps have been described as 
“Shingles" and the technique of so exposing the bone 
called as shingling. The fihr^ union between the 

■ ■ X " 
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Poster’o medial and posterolateral oorder of osteoperi- 
osteal flaps were incised to acconK>date the flaps 
easily and not to interfer in the clostire of wound. 

Multiple petals raised extensively on exposed 
bone fragment on either side of fracture, Shen 2 mm 
thick autogenous cancellous grafts were placed to the 
bone mostly by a lateral surface and wound was closed in 
two layers. Continuous suction drain was used, ' A/K 
POP slab was applied till removal of stitches. After 
eventual removal of cast gradually increasing weight 
bearing on the linibs was permitted and encouraged as 
tolerated till patient was able to bear weight fully on 
the affected limb. Also active mobilixation of adjoining 
joints carried out till. the full movements were achieved. 


POST OPERATIVE CARE 

Stitches were removed after two weeks and a 
above knee POP cast was applied. The non weight bearing 
ambulation was allowed upon crutches. This walking 
cast was removed at about 2 rtonths and progress of union 
reviewed clinically and radiologically. If still not 
satisfactorily united another A/K POP cast was applied 
for four to six weeks, 

FOLLOW UP 

Patients were discharged at suitable time 
after operation with defait^, instructions regarding 




< ' A' - 
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do’s and dont's and were followed up clinically and 
radio logic ally at 4, 8, 14 and 18 weeks intervals. 


following way so as to reach the final results 


a. Woxand scarshealthy linear scar /unhealthy linear scar 


e. Return to employment in working patients in weeks 







1 Si« sttMif vmu ctm&wstma in 111 • ©£ 

03CttMttp®ndtc £»iirg«ry, M*L*a* Medical College and ii 08 pil;al 
•Jhanai during the period froa March* 1993 to Septetii>er« 
1994 in 10 eaaea o£ delayed and non union* 

!• SITE OF gRACnmE 

In our study of 10 patients four had the 
fracture of lower 1/3 -of tihia* three had fracture of 
tihia at Junotion of u^iper 1/3 and lower 2/3* Rest 
three had fracture at Middle of shaft of tihia* 


table: Z t . Incideeuse of site of fraeture* 


$1.%^ l^£ 

lio*of cases 

Percentage: 

upper 1/3 

3 

30*00 

Middle 1/3 

3 

30*00 

Lower 1/3 

4 

40*00 

TOTAL 

10 

100*00 


YT 0Ynil* riv WQ 

MmMmmMSimmSsSss£i^& 

la OUT study of 10 patients ei^i^t patients had 
fracture of right leg and rest two had fracture of left 
leg* 
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III. TYPE OF FRACTURE 

Seven fractures were simple and rest three 
were compound injury. OSius incidence of compound 
inj\iry in our study was 30 percent. 


IV. AGE INCIDENCE 

In our series of 10 cases/ 90 percent cases 


were of younger age group and rest 10 percent only 
touched the line of middle age group. 

table II : Incidence of age. 


Age group 
(years) 

No, of cases 

Percentage 

20 - ::.40 

9 

90,00 

O 

1 

o 

1 

10.00 

TOTAL 

10 

100.00 


V. NATURE OF ACCIDENT 

In our study of 10 cases during the period 
allocated/ 90% cases were of road accidents and 10% 
were of domestic injuryv^^^^ 


TABLE III * incidence of nature of accidents. 


Nature of accidents 


No, of cases 


Percentage 


Traffic 

Domestic 

Industrial 


9 

1 


90.00 

lO-rOO 
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VI, RADIOLOGICAL CLASSIFICATION OF 

FRACTURES 

TABLE IV 1 Type of 

fracture,' 


Type of frgcture 

Ho. of cases 

Percentage 

ihrans verse 

6 

60.00 

short-oblique 

3 

30.00 

Oblique 

X 

10.00 

Coraninuted 

- 

- 

Segment 

- 

• 

TOTAL 

10 

100.00 

VII. POST OPERATIVE 

ASSESSMENT 



the restalts of operatioa were drawa by 
con^aring the clinical and radiological union achieved 
after operation, 

CLmiGAl, 

1, ^seaace of abnormal movements, 

2, (Absence of local tenderness. 

RADIOLOGICAL 

1, A.P. View. ; : 

2, Lateral skiagram 


CRITBRIA > FOR RESULTS ASSESSMgMT 

there were itotifc. cate^pries of assessment 

of functional results. 


1* Kacoellia^ 

• Ho aywptoiBS 

* HO lim> 


m Rettnrn to employment 
« 80 Support, 




Minor corr^laints No lin^j. 

No support All sports. 

Return to original employment. 

25 % of limitation of movements at ankle 


Generally syn^toms. 

Aggravated by coM and calm weather 


50% of limitation of movement at ankle 


Constant liaq^ 

Sport activity limited 


75?i limitation of movement of joints 


Die functional assessm^t of results was made 
on the basis of loss of function of a givcmt Joint. 

It is the significant loss* 

1, At knee i Any loAs of extension or loss of 

sore’ than fleadon. ' "'■"■"v 
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2m At. ankle s Mare •toaa 25% loss of extension or 

flexion movement. 

3. At tarsus i More than 25% of loss of inversion 

or eversion movements. 

Longer immobilization in plaster cast inflicts 
the joint stiffness more. Therefore to red>jce this post 
inroobilization residual joint stiffness. Muller (1963) 
used internal fixation to immediate free use of the 
joints. 


VIII, DEdlEE or STIFFNESS 

- Severe stiffness i over 50% of loss of extension and 
flexion movements at ankle in one pati®it. 

- ^oth combined at ankle and foot in one. 

- Two had stiffness in knee and failed grafting in 
only one case. 


TABIfl V t 


Movements involved 


Extension 

flexion 

^th 

Inversion 
Eversion 
Both cosbine 
Extension 4- Inversion 
Flexion eversion 


Ankle 


Foot 

tarsus 


Both Knee 


v*i - r " 
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I3C« INTERVAL BETWEEN INJURY AND GRAFT 

The longest interval between the injury and 
grafting was 8 iron ths and shortest was fifteen weeks or 
105 days. Average time for grafting was 22,3 weeks. 
Average time for graft and union was 19.5 weeks. 

Average injury and union time was 9 months. 


TABLE VI i Results of 


Time interval 
Graft^union 
(weeks) 


Injury/graft 

(weeks) 


In jury/un ion 
(months) 


Results of grafted titia within 20 weeks 

Time Interval 

Grait/uniOn ■ Injury/union^ / 
(weeks) (months) 

12 ■ 10 "iA; 


TABLE VII f 


In j ury/ Grafts 
(weeks) 
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A'yerage' time interval i 

Injury/graft * 22 weeks 

Graft/iinion i 15 weeks 
In jury/nnion * 8.5 nranths. 


Msults of tibia grafted (clean CASES^ 

TABLE VIII , Analysis of clean cases. 


Time interval 


Mo. 

Injury/graft 

(weeks) 

Graft^nnion 

(weeks) 

InJnry>^tmion 

(months) 

1 

28 

12 

10 

4 

14 

14 

7 

5 

32 

- 

'mm 

6 

24 

24 

12 

s 

24 

20 

9 

9 

23 

23 

9 

10 

20 

20 

9 

7 

23.2 

18 • 8*19 



Average time intervals i 

In jmry/graf t 
Graf t/vnion 
Injury/nnion 

XI. IMFECTED CASES 


23.2 we^s 
1S.@(19) weeks 
8.8(9) months 


TABLE 


Case 

MO. 


IX t Restats of tibia grafted analysis, 
Time interval 

in jiiry7^af t 1 Gra£t/«»ioa I in jtiry/tmion 
(weeks) (weeks) _ (months) 


Type of 
fracture 




75,00 

12.50 


Pair ' . - « 

Poor/failed 1 12.50 

TOTAL 8 100.00 

S\iccess *= 87.50% 


TABLE XX $ Average operation tirae. 

Case Time taken in 

No. operation (min) 







= 1 ' 










TABLE XII , Average time for complete removal of 
cast. 
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Thm bridging callus could not b® »e«n «arli«r 
due to cancellous, grafts ware placed at fracture site 
and average ti®e for bridging callus in our study was 
7.14 weeks. 


Period 'Of ■ Bollow up 

In our series of 10 cases 2 left follow u|>. 
Sixty percent patients caiae in follow up fro® 2 raonths 
to 4 months rest 20% patiwits cane «ore than 6 months. 


TmiA XIV t follow up period. 

Period of Ko.of 

follow vq? cases 

liOSt to follow up 2 

2«k4 months ^ - 6 

4-6 months 2 


percentage 

20.00 
00.00 
20.00 





Total 


XIII. HOSPiTMi STM^ 

In majority of the cases duration of hospital 
sHtay was 2 to-i weelcs* The minisssyBi duration of hoiqpital 
•Irav was 2 weeks and the simiifflii® duration was 0 weeks. 


was f*l4 MSBttis# 


. 4 , 
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TABLE XV * 

■ Average tins for return to en^loymsnt. 

Case Nd. 

Time return to «K>rk (months) 

1 

8 

2 

iie ' 

3 

9 

4 

10 

S 

11 

6 

- 

7 

• 

8 

^ ■ ■ 

9 

10 

10 

f 

10 

64/7»9.14 


XV. IKTERVAL BETVEm miCM XMJURY 

l»ie av«tas* Intarval hetwmm iajury mli>o 
wa« 9 moatha md 8^2 aoaths for l»oth soptlc m wall as 
for clsaa casos ia oar study ..(Tai? Is >• 

XVI. FAILURS 

study coaduotsd in 18 casss of son mion asd 
dslaysd imioo during ths allocatsd psriod. Stis rssuXts 
of prsssnt study stiowsd that sswai patiMits laiitsd in 
a.S nuoths tiiBs* Two patisats Isft ths j^llow sad 
in ons csss first aad sseond operations wars 
WAtWSSC^B9B£^%m pIlfciiWfc 11^0 Hf^l' - 



4 


34 


giraft unsuccessful was associated with contpound 
fracture shaft of femur (Right) and compound fr^Kiture 
both bone (Kight) leg, ihe injury was twenty four 
old when first grafting was done, ihere was no 
evidence of infection. Second grafting was done after 7 


months and failed, fhere was no evid«mce of infection. 


Ihe plaster was reiaoved and patient was asked to walk 
with crutches, with conplication of stiffness in knee 



XVII. IHFEGTIQN 


Sev€aity(70%) percent of patients were siH^le 
and showed no evidence of inft^tion post operatively. 
One case had developed the infection ^d remained for 
four month post operatively. Some grafts were seques- 
trated and sinus was present for sevea months after 
operation and healed after extrusion of sequestration. 


XVIII. : CDWblCAJIOMS 

Two patients our of ten# had developed the 
superficial skin infection which healed in three weeks 

' ' ■' . M . 

prescribing the «ptJUis4oticsi^;^'h:a^(iatiuics ^Id proteins, 
one patient had devel*^^':^|. ,^^y^«ii» managed*: 

In one patient first were ... 

unsuccessful. One 

and two -patients had leM^ foitou t|p* 




" ■ ' 


x-ray photograph of same case 
at 24 weeks* 


Same case taking full 
weight un support 
unassisted at 12 weeks 





s post-op. x-ray 
showing good callus 






DISCUSSION 



The st.tidy was conducted in the Department of 


Orthopaedics in patients of delayed and non union. Method 
was based on modification of Phemister with combination of 

"Petal** technique of Jarry and Uhthoff (1960). The method 

>% 

is baied on the concept that freshening of bone ends Is 
unecessary and the fibrous union between the bone ends 
acts as stabilizing medium with capacity to reossify with 

suitable osteogenic stimulus. 

The treatment of delayed and non union was 
started since the time of John Hunter (1886), Macewena 
and Albee (1915). But classical work on management of 
delayed and non union was done by Albee (1515). The 
early history of bone grafting was dominated by teaching 
and lectures of his works. 

Forbes (1961) used ax’togenous cancellous bona 
graft taken from ilium In his series of 29 cases. The 
average age of cases was 37 years with a range from 17 
to 65 years. Phemister (1947) in his series reported the 
age group from 22-65 years. In our series of 10 cases 

the age group of cases ranged from 19 to go with 

an average age of 39.5 years, 

the male i female ratio in series of Phemister 

(1947) was 3 I 2. In our study It was 7 i 3. 




36 


Hi* Rsxiwtis tiow lMitw««it injury mA opArnt^n in 
KiAml8t«r s«r£tt8 w«» 12 y«ar«. in FiorbAS series Clf6l) it 
was 10 years with a sliortsst of 11 wetics. la our ssriss 
longest between injury «ad operation was el^t'nonttis 
and the shortest IS wests (3.75 wnthsU 

the proportion of cases which receifeO eonserwa* 
tiwe awt ©peratiife treatisent was as follows. In lOibes 
series Cl9il) • 65*4 |>ere«&t of cases had received conser* 
vative treatasint and in three cases the irevious treatiwnit 
taken was unknown. Xn our serias m% cases received 
conservative treateant while -^e reetaining cases received 
treatment in the fons of oailing/grafting* 

the ainurage time of operation^ in mir series -was 
99*1 minutes* the authors of 'other series did not gimi 
time of oput'stion* the nusher of blood transfusions 
reciuired in our aeries w«i thrwt* One case needed pre- 
operative blood traesfuaicm and another received cme 
preoperative and one post operative transfusion* 

the series of IOiSnui (1961) had two types of 
eases « clean and infeetad* the average time intervai . 
between injury and grafting .clean cases was 26 weeks 
and for infected easea it was 24 weeks* Xn lhesiiaterClf47) 
aeries an average tine interval between grafting and injury 
was 29 weeks (7*33 nonthai* -Xn our aeries ' it was 22*3 
wesks for all cases* . 

: ' operative isnobilisatiott used by variotta 

workera was; as follows* phaniater <1947) aiplied $i/K 


east £©r 12 wmk» wad tmmwd it after 12 ita^s tAiaa 
clidical ueloQ was achiaved. Partial wei^t baariog was 
started at sijc naeks with the help of cratches aod fall 
wai^t baariag was adwisad at 12 wsaks* lortoas (liil) 
applt^ POP east for 12 wa^s io his series aad started 
partial wei^t beariag. at six weeks with the help of 
cratches md fall wei^it beariag was started at 12 weeks 
whea solid anioa was achieved* la oar series we have 
ased ^/K POP cast for ioitial six we«dcs iod started ooa 
weight heariag asbulatioa with the help of cratches, fhe 
easts ware chaaged at m average latenral of 11. 1 
aad 15*4 weeks respectively’* 

the tine for hospitslisatioo la oar aeries was 
17 days*' othsr authors did aot eeatioa it ia their series* 
la the fortes series ao average tiaw for graftiag 
aad cliaical aaii^ for cle«i easea was IS wesks* seui for 
infMTted cases 32 we#is* Xa Vhenister series (1947) it 
was 12 wesks* Xa series of Sethi «Eid Siaghavi (1967) 'it 
was six weeks * Xa oar series it was 19 weidis for cleso 
eases sad for iafected eases was M7; wesks* 

m average tins iatervai betweeii iaiary aad 
cliaical aaioB ia lorhea (lf«l) s«riss wi» 11 noaths ^r 
clean oases aad for iafected eases it was 14 noaths* In 
Fhesdster series C1W7)# the tine for aaioa was <11*1->»12> 
snaths for both cleaa laid iafscted cases* Xa Sethi aeries 
(1947) it was aa averiga of 9 aoaths* la oar series aa 
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timm imtmtwal fwr «aiioii was acmtiis* nor eisaii 
CAsss ll: WAS 8*8 m&athM and for infscl:i[d cases It was 
' 8«S raontHs* 

the radiological tmioa in Phsniiat«t series 
Ci947) was 20 wesks for clean cases* Series of sortoea 
(1961) had radlnlogieal imion for boidi infected and clean 
cases at one yeir. ' Sethi Clfi?) reported radiological 
union at 14 weeks of (Stoatlon* Xn our series it was 
at 7*14 weeks which shows ties of bridging callus* 

the joint eoueiMnta after xmaovmt of cast in 
Phmister seriea (1947) was nil at ankle and knee* After 
6 weeks at aikle and knee it was aatisfaetory irad at 12 
weeks it was magximXlmn%» Xn our aeriss Joints nowenmata : 
at inkle and Immm ' Just after rmtowal of cast was nil# 
and at sir weeks nov<Ment of «tkle was encelleat in 80 
parent of casM with restriction of nowsteent in two cases* 
one was operated by. K nailing tibia# id»ich was having 
nail restricting knee noveMtts and other operated twice 
for non union tibia having failed aad had restricted 
novwMiats at knee and ankle*. 

fhe soecess rate of procedure of i^ieadsterdfd?) 
was 93.8 percent, in his series wi«i «*2 percent of failure* 
in ICibea series (1981) success rste of his procedure was 
96% with 4% of failure in 29 eases* In series of sethi 
ani iin^avi (1967) it was 96% with 4% of failure ia 60 
eases* in our series it w«i 88% in 10 cases with two 
left Itellow up aad one failed achieve bony unioa* 

' /y: : \ 
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•Sfim pi««ikdhir* tfttieh wm h«iwi «f»pXi«4« is •laiwrt;# 
mmtmg imkI «i««y to porfona. it li«» boon appllod 

ia rolatlvaiy yottogar Indlvlduaia thorafova tiaa for 
ualoo ia coagparatlaaly lasa* 

Za ^Mtiatar aariaa (1947) all eaaaa raturaad 
to aaqploj^aaat aCtar I yaar* Xa aur aariao tha all oaoaa 
back to work aftac 9*14 aoatha* 

ffoat oparatlaa coiqplicatioaa ia W> a a latar 
aakiaa (1947) wara ai#aia« aapaviiaial aapaia ia il aaawi 
aod daap ia eaa« Xluraa eaaaa failed to aebiava boay 
uaioa* iba aaparficial iafactioa waa aitiiar duo to 
pravioua coapmmd fractura ec post oparativaly* Deia 
iafaetioa baalad aad boaa graftiog^waa ooaaidarad ia all 
eaaaa aftar oaa to four .aoBtha of (l^t^btoa* All eaaaa 

i 

uaitad axeapt onm* fbrbaa (1961) daacribad ai^t caoaa 
of aapaia. - mraa eaaaa bad eoaolata baaliag of aouoid 
and five caaas had bony unicNt before woaad baallag* Our 
aariaa ahowad no paroparatiaa coopllcatioa. Tba post 
opar«»tiva conpllcatlona lo our aariaa ware auparfielal 
aapaia la three casaa which haalad ia due coucaa« iih«raaa 
ou« Ca»a had llxed rlaxion detornilty of 30*^ at kaaa aod 
other had peraistent ooa uaioa of tibia with peraiataat 
atiff kaaa« 
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S U M M A R Y 


thtt imion ami Qon unioo liaa beea koowii 

siiiea tii« tlM of Alb«e aaad •arlioi:* i!Si« acm unloa haa 
boon dftfiaad as mmitad fractara in which th« jraparabiwa 
procass hart* coata to ooa|»iata stand still* l^ara is 
clinical# radiological and histological asidsnca of 
cassation of haaliog but dalafad mion is said that 
rfif>arativa procass of fractura not raachsd. at tha 
averaga rata of location and typa of fr actor a* 

tha patimsts of dalaYsd mion and non imion 
vara salactad fron cmt pati^sits door dapartnant and 
clinic ccKidoctad hy INepartment of Orthop^mslica# 

Madical collaga# i:ihanai» 

tha txmtmmm of both^ boaa lag mm conxm 
injury and ara traatad by coasersatisa withod* Most of 
casas onitad if traatai«it giwm aarly and adaqoataly# 
tha patlants who wmm not raapondad to ccsisanrativa 
traatrowit* wara adsisad adadssion aftar ootliratJon fca 

, . . ■ f 

■ . i 

total 10 casas wmm ondart^an. Thara wara | 

7 mala patisnta i»id ramaining thfaa wara Out 

of 10 patiants# 8 had right lag insolmmnt and two 
had laft lag Intoltasiaot* 

All caaaa wmm ondargona for thorough clinical 
radiologicalf patholcglcnl and bioehamical inwastigatlcns^ 




I?roc«Mliir« was psrforawd and plastar was dooa* Aftsjr 
tm worths piaster was rsaoirsd aad the x.ras's wars 
retakaa aod con^arcd with prsoparativa x^ra^fs* Rasiilts 
wars ^gradad intci four classas •• «Kcellttiit« good# fair 
and poor or faili^l dreading upon ftsKstioaal assassmsit^ 
daforstitf iKid radiological exaraloatioiis* 

lOrbos ^pliad his ows tachaiqus ia 29 easss 
and aehiawed the 94 pareaiit of good mioa in 27 eases* 
out of 29 patieots# but Z hawa addad the petal 
technique of darry and tlitlioff with forbes nodifieation 
ai»l achieved 7S pereeat of aoosellent asd 12*5 percent 
of good results with 12* S percent failure i«e* total - 
good results ^achieved were @7*5%« 

After evaluating the results in present 
seriiM# it is evident that laodified phenister and 
combioaticui of petal technique of Jwrry ae^ Uhtlwiff 
have strong indication in the treatawot of delays 
and ncm vml&a both, the techniques are iriN>rti> safer 
and less tine consuning*' : 
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CONCLUSION 


From present series of study following 

conclusions are drawn *- 

1* The modified phemister bone grafting with combina- 
tion of petal technique (Jarry & Uhthoff) is 
strongly indicated in cases of dela^d and non union* 

2. Early bone grafting and petalling reduces the time 
of bony union. 

3. Both the procedures are safe, shdrt and easy 
to perform. 

4. Good aiTOunt of concellous chip grafts must be 
taken to achieve good results. 

5. Both methods are good biological approach to induce 
osseous union ppposit to raech^ical altitude. 

6. Ihe study shows that seven fractures united and 

one failure occurred. This did not unite even after 
2nd operation. Two cases were lost to the follow up. 
Our study of ten patients showed that of 87,5 percent 
of bony union with 12.5 percent of failed or poor 
results. 

7. Present series had 70 percent of males and 30 
percent females and majority of the cases had 
right leg involvement. 
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